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Treatment-associated hepatic reserve impairment in hepatocellular
carcinoma: assessment, differential mechanisms, and
comprehensive management

SHA Buda', HE Hongchun’

(1. School of Clinical Medicine, Dali University, Dali, Yunnan 671013, China; 2. Department of General Surgery II, Affiliated
Hospital of Yunnan University, Kunming 650021, China)

Abstract Hepatic reserve is an important determinant of treatment tolerance and prognosis in patients with
hepatocellular carcinoma (HCC). However, currently available assessment systems were largely
developed in the eras of hepatectomy and locoregional therapies and may have limited ability to capture

dynamic changes in hepatic function and distinguish different patterns of treatment-related liver injury in
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the era of targeted and immune therapies. This review systematically summarizes commonly used
approaches for assessing hepatic reserve and analyzes the major mechanisms underlying hepatic reserve
impairment induced by hepatectomy, transarterial chemoembolization (TACE), hepatic arterial infusion
chemotherapy (HAIC), radiotherapy, molecular targeted therapy, and immune checkpoint inhibitors
(ICIs). Different treatment modalities exhibit distinct initiating events and molecular mechanisms.
Hepatectomy mainly reduces hepatic reserve through loss of functional liver parenchyma and ischemia-
reperfusion injury. TACE causes hepatic injury through a combination of ischemic necrosis and
chemotherapy-induced cytotoxicity, whereas HAIC is primarily associated with the direct toxicity of
high-concentration chemotherapeutic agents. Tyrosine kinase inhibitors may induce hepatic injury
through mitochondrial dysfunction, oxidative stress, endoplasmic reticulum stress, and impaired bile acid
transport, while anti-vascular endothelial growth factor (VEGF) monoclonal antibodies mainly cause
indirect injury through hepatic sinusoidal endothelial and microcirculatory disturbances. In contrast,
immune checkpoint inhibitor-related immune-mediated liver injury is characterized predominantly by
aberrant T-cell activation and immune-inflammatory responses and differs mechanistically from
conventional drug-induced liver injury. Based on these findings, we further characterize four high-risk
phenotypes, including high baseline liver disease activity, immune susceptibility, advanced age with low
hepatic reserve, and cumulative hepatic injury after conversion therapy. Comprehensive prevention and
management strategies are proposed, including individualized treatment selection, dynamic monitoring
during the peri-treatment period, and risk-adapted hepatoprotective interventions. In conclusion,
treatment-associated hepatic reserve impairment in HCC is heterogeneous according to both treatment
modality and patient characteristics. Multidimensional dynamic assessment and mechanism-based risk
stratification may facilitate a better balance between antitumor efficacy and hepatic safety.
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i A JE 88 S T 5 9 1R P9 HE 2 58 6 A A L

AR AR SR 92 P HCC MTA By E 8 ik, HAR

PEMR, R SBUREMCR T FEFERNZ —,
[ 2022 4F 1T 988 T A 8 H N BOR 2002 Bk S0
173, P B HH A 4 1 5030 BN HESR — 10 T 40 i
e ( hepatocellular carcinoma, HCC) J& i kA T R
R LR A, AR T E B
75%~85% , % Y 5508 VR T MR A8 AT B AL %
SRR A5 N R A B UIC AR . S HT HCC I R
HWIFE R REF I BIFFRRO, FEA T ARY]
% . & kfbyT 2 2€ (transarterial chemoembolization,
TACE) . W 2l Jk #E 7 1L 77 (hepatic arterial infusion
chemotherapy, HAIC) . JSIIRYT . 45 F AL 1A ¥R 9T
A 2 6 A% 05 306 7] (immune checkpoint inhibitor ,
ICD) JRJ7 %P BEE R kgt L, HCC B3
AR AF A B s, A b i6 7 90 18] 45 T 0 38
TG 458 Ok 52 3 A
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HPIE T A SN U R B I PR E TE BT (ischemia-
reperfusion injury , IRD) 1T AR5 =i (post-
hepatectomy liver failure, PHLF) [ XS, X+ 3R
6 JC 3 A ) R T I U BR A9 R ) HCC A,
28I TACE . HAIC . JUIT 45 Ja i iR 7 88 G 4 B
ARG Ik R AT e AL, B & U o AR
ERUE S VD SR  RVUINIRE OO EE B NS S 2|
e, IXFELEG T WULE I R A R, 2 4
A 555 B0 A A Ok Uk T, LT
eyt — D BEAR . TF A A BE 2 48 T DR 7K 32 4
3 5 ATS BE 2 45 1E W AR BRINRE AU RE U1, HLEAN O 1%
AL FE MG 5 2% (indocyanine green, ICG) JEBRIAL |
JHF2) BE Child-Pugh 73 2% . HE A -HZLZE (albumin-
bilirubin, ALBI) 373 K DI REVE R AR 2 2% o I PR 5%
B PP DR e B G T T S R o AT 22 A T A S 2
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AE B9 2 A8 W 5 e R 97, S EUR T AR ST 6
B PHLF S A RS R R AR s A

#5 BhIRTT T 0k 51 R AT 6 5 Zh BE 40415 Y 3 2R
e 2 N I G- i B ¢ S I T Pl I € 1 AN
o £5 IR B AR i i i R AR R M RE
o7 A I )RR AR A A R B, B BRI A& ST i
R B A0 M BT T AL R A S aE . 7E R RS
FEIR T IR B IR HCC AR MG T 7 RS L T,
JIF 5y & Child-Pugh 53 2% 1 5] Wk 35 4 15 min fii # %
(indocyanine green retention rate at 15 min, ICG-R15)
S5 AL GE T o T BE DAl R A0 P A R R
FEHOF AT . AR SCTE R G HUIT 6 o5 Zh BE
fiti O7 vk K HAE R i 97 AR PR Ry B4l B,
B A [ L i 96 06 7 3 R A ) RE 4405 10 22
Sk IOr K, B RGR e AR 2 AR, B
P05 75 2 e B AR AR B 4 ik, DT Ik B 25
Il R AL HCC YR T7 ISR $E S % 1) H 9 .

1 Frf#ETheepiTfb 7%

1.1 ICGERIRIE

ICG & T AN T A B = fk s geokl, 3 A M5
23 10 ORI AR AR VRS A, I Bk 4 A i
PP AR, fERAD SR T A S 5EY L.
W 96 3, I 2 LU JROE 0908 20 48 3 AR HE d e
ICG 35 B iR 56 3 K 8 1CG-R15 5 JF A3 2 Il 3 =
(effective hepatic blood flow, EHBF) 3% P 57 #% 0> 15
i R X it 5 DO e AT PR . ICG-R15 Y 1E % 40 {H
<10%, 24T 109%~20% X 4~ 3 [l B 42 78 4 5%
Z W O, A >20% W R R AF AE b A2
EHBF Y 1F % 3% {4 =1 200 mL/min, 7E T #5105 4K 25
T, EHE SRR LY, Jachs FFFIIE ST,
1CG-R15 A A5 28000 0 AR 422 300 A A 8 3 i) 2R AR XL
WS, 0] 2 S 0P i A vl R R AR DG AE T
Mai %24 ICG-R15 . F U fig Child-Pugh 73 9% . 2K
HF 95 L B (model for end-stage liver disease, MELD)
5 e ALBLVE 43 X 20 B JIF 9 46 56 HCC R J5 I &
iE 0 T A (R A T % HE L 45 SR R B ICG-R1S B ARG
JUE I RAE . PHLF B0 S7 fa B &, HL 7 & B
B R =W RGO 4. Zhang SFUTEE ST
MY HI R BRI SE , B AY ICG-R15 (H AUCE Ny
0.604) =¥ EHBF (H AUC{E K 0.609), X i
PHLF XS 7 & — & M. ERE LM (B F

AT WE % & 2 e IE AL T KR (2025 hi) ) ¢
o, [E R SR ] ICG-R15 B6 4 EHBF #6004 75 =8,
DA I oA 48 g DAl 7 1R A %R

SR, FEFT M RGIEIF AR, 1CG 36 ik i
T H Pk . ICG-R15 &2 8@ L R il iE . B
THR B L I B T Sk B R, A A7 HE e BB
BRBERITHEE D, AWM BG (dug-
induced liver injury, DILI) & & 2 IH 21 2 B & F
=, 75 1ICG-R15 AR PE T, AR XE 23 B2 i e
HE A S 25 W M 05 5 R B D) BE R RENT .y A
25y, GlanS e, BEAE M i A oy L AR K
HF (VEGF), 38 /0 B IX 38 5 JE B X3 ) i
1= UL ) I = = =L S 4 1 7
EHBF A9 52 25 F12 554, 1CG 15 bR 5 AL AL AT
DA ST e 4 JHF 8 R figg 4%, 0 1% S B0 X3 1k T 2 i T
flio BTLL, FEBIR R GG IR, MR ICG B BRIk
WL HARIBGIT R . AR RORLE G I,
1.2 ETHENIERNITES RS

Il R 5 FH 0 6 45 T BE VT 70 R 48 R 2 A IF D)
fiE Child-Pugh 43 % . MELD ¥ 43 F1 ALBI 3T 43 25141
JIF D) € Child-Pugh 43 2% 0§85 S I £LE (TBIL) . [
B T I SO [R) LR K P A 0 EE A
AFLIE 7K FITE 1 i s 25 5 32 B0 PP Al 0 IR R Y
M, MELD 43 i AL . A 21 28 0 [ Br b o Ak L
fH (INR) 4k, %I i B Uiae = B
T I H A BRUY . ALBI RE 434K 3 (1 8 (1 F0 iH 21
FX WA KA AR, 7EHFTIAE Child-Pugh A 98 %
R AT 2P R TR AR R D) BE Child-Pugh
A%, ALBLVEr 2 98034 19 A4 A7 0] B AT ALBI
W0 1 9%, ALBLTF 41 3 94 &8 35 PHLF K % A £ XU
IR )|

RS RGAEF R R GRS
J'F 5) B Child-Pugh 790 B HE K . HE H 808 5 %2
2 () an DU AR ER S hT) Bl i B R A
RE R, 0 ALBLIE 4> Ak & W, (025
HURE B W I IE A R S BE L R AR DA BT I A 1R
fift 7 LA iR, WUk, IR B2 EikE L
WP RGBS, 454 106 5 ik it 1%
SVPAL DL R R T A AR
1.3 HEFERIIEEFEMS

AR, ARFH ARG T 2Lk R, XA
it £ HREEAG A O T 9 4E 7 . 1R CT/MRI AR
oL ORGSR R O R &

( magnetic resonance
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elastography, MRE) . ELZE TR — 41 (Gd-EOB-DTPA )
#4598 MRL, EfTREGE 7350 MATIEE 2 | 2R 4efb e 2
LT 240 0 R S P 5 B 45y T S TG B M X I
PEIFDIRETEM 7" MRE %% JFF2F 4k A6 72 B2 1) 174
AER S AERFEE , A Meta 53 20, 4
XiF S TP A 1 I 05 P o A DG i R 20 4T 4R Ak 12
W7 R 4% 7E 0.85 L I o Gd-EOB-DTPA 3% 3% MRI 1 Bl
T1 mapping & A N T g £ I ME %2 & % 3F 7
(functional liver imaging score, FLIS), g% 7€ K A
XoF JHF Ty R it 4 R O VP A, T 3000 R S 2
REAN 2 KU FE A% B2 22 W, ™"Te-GSA AR
T R S M 2 G T AN M T2 N YR AR 1 2 1A
( asialoglycoprotein receptor, ASGPR ), A J S e T
AE TR AT 40 M A Bkt . - A s O, X T AR IF DI BERY
DI TPl 5 R 9 A0 (B

SR, b SR IR B 52 AR 25 J5 V5 R T B A B M
PR R, A A T B g A B S, P DUAE
RMLASE Bl PR A T 2ok B h A2 B 7 — g BR A o i HL
TEFE ] S BEVR 7 XA AR N, IR A
DA L %2 5 DILLAN b8 B8 J88 J7 107, H AR (A7 1 —
FEFRBE, 200 O & AR 8 2 2 e D I 2 A A8
B FE. NTEBIEKIIMNEZEER
B, A A BiEd RS CT. MRIL IR
S0 B ROHE L ST T RS UE Y I 5 D A T AR
B, X AR SE R — A F Ty m P
1.4 DB FEERERRGT KRN ERME

e G 60 BTk 25 20 RE P AG R 2 T 2 AR A AT D)
% . TACE Wi A7 i A 58 R S R iy o 76
AT, HEBRS R E RN EWRIBIT TR,
2T Al R Y SRy BR P R BB M R B Ok
Ho—, B iPAh s 3 20 & T S R LT Al
B Ik RG Iy i FE b IF D BE H B AY S AR g A
AW, B, 1ICG-R15. JFIIAE Child-Pugh 43 2%
R ZJ&AEIR T A SEAT B i o AR, A58 1n) 4
FEIRIT M FE b, BRSO REA AT BEDY Dy DILL, 43
PERF 28 . IR TR IS S5 18 2 R, B A O
EH, iR E ST e s, R, M)
A YT I3 F 58 R A 92 ARG A s A1 1) 0 AH 5G4
£33 (immune-mediated liver injury from checkpoint
inhibitors, TLICI) FJiHRIAE ST o TLICT 2R BN 2
WG T R, AT RE SR H LR Th s o HJE 2D
fiE Child-Pugh 43 2% . MELD ¥ 43 4 2 ~7 48 A5 ) 3 £+
XFILICT AR Bt (9, Xt A Al BE IR AL TLICT fy ™ FE A
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JE o =, R G DA AR 2B A BT Y A W bR
Pt dh it 2 o A OF ISR, I 40 A 2R
118 Ji Bt (cytokeratin 18, CKI8) . 7 % % JIi & il
(glutamate dehydrogenase, GIDH) . @it # R K& H
Bl (high mobility group box 1, HMGB1) K f# /N RNA
(microRNA, miRNA) S5 45 a5 #) 78 DILL K ILICI
A2 Wb RS . AR SRS &
GEWRG A, AT B AR G A D RE T AN A R U
FVRR S BE o LI, YR A Y 5RO B A B v
[ ) 2% JHE AR R/ bk ME AR R LA (future liver remnant
to standard liver volume ratio, FLR/SLV) Z40%]i PR
T A AR A ] P R L Xk IR B 2 5 A Ak
WP R M TR, HAFSERZ R 7y
25 1) FE ) 285 ) A5 T R R V) o 3K S AR T
(% 4> FLR Al RE S &, P LA o fE 47 31 0 X 28 AN
HEAYRTIEPEOT T

2 ARETFAXSBAEEINER G
HLF

2.1 FFYIBRA

JEF VT AR X JET-i 4 D3 RE Y 52 W) 32 B AR BLTE =4
I Ho—, BFALUR B S R. RE #E
RE SRR o X T ANAAAE R AL SR &, FLR )
B L A8 AN i 3k 70% 1 2 4L ) T A B T 20 i
AR SEEUCES , (B2 HUTE B A AR E K
JIFEF AE A B TR AR B0, O 4l i 5 AR RE O &
P HE, AT R YRR, WAEeEE ™
Y ATl A DD RE T B, OF ELIK S BT ) I (] 2 AE
K2 T, ORI BB % 59 TRT. R 1] BE 1B
S (A5 F A0 A Ak T e il EOIR S, 20 DS 2 i
Ke— FHNVEAAC R . RAE R S L, TN R AT
MMAIAE T IEFERAIPIFERY], IR .G T
PLE a0 T . A kA B Beoos i B IR Y B R
(adenosine triphosphate, ATP) #Eug [ 1& O, 11 2L
(U O B <<= | N2 o AR Z NS TR S S
(mitochondrial permeability transition pore, mPTP) JF
s MR Z G A KRB (reactive oxygen
species, ROS) M %, XA MR A& 2 308 Nod #5214
#3 (Nod-like receptor protein 3, NLRP3) RAE /I
&, M5 5 0 40 45 177 (pyroptosis) B4 &
AR IR FEAE 94 T i B RIPKI/RIPK3/MLKL il %
T8 IRL R A 45 4 B 22 AR Y. Yin S5 % B,
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NNMT/1-MNA % f5 Bl Aki/FOXO1/ANGPT2/JNK {55 5 i
4% ok T 45X 40 L Y DR A VR T i Al IR A2 IR
WA R R, R IR B #2417 W 7 36 7 4
Mg, K=, RFHim. BBk, &%t
RAE, SR SEAME R, 51 EEHR
iE S, 1 I BELAS Dy e A4S S i E

JH V1B A S5 B it 5 D) BE A2 450 F2 5 B R
JH B A AR B R DD I s 285 DAE OG o R 35 AR 0 i
fits & I REIT AL & KA (2025 ) ) YR H, T
JiT 58 Ak ¥ 2 E Child-Pugh A 2% 2 %, 3£ F ICG-R15
DI b 22 4 BR AR UE R« 1CG-R15<10% B} Wb 75 1)
HE M BT E & FH (essential functional liver volume,
EFLV) 5 SLV =35 [ A{H R 5 1k 24 75 2 fig 14 AT 1A 1
It (ratio of essential to standard liver volume, Rs) A
0.4, ICG-R15 10%~20% i Ry} 0.6, 1CG-R15 21%~
30% I Ry 4 0.8, 1CG-R15>30% I R 75 1) 4% 1) 19k
1Y) R R 5% U0 2 0 b Jgg sl 6 o D3 Ah ik ml AR i
T fb 2 B F — 2 4 )2« TJ-CSS 43 0~1 # FLR/SLV
>40% , 2~3 # FLR/SLV >60% , TJ-CSS P73 =4 # X
B Jirb 98 Jey 38 10 ok DA e KR B A B8 FLRPY . R i R
AR 20 T BEL BT B[], R D T 30 e EL DB B 32 %
PR il 3t BEL O 5 =8 DA 2 IRTPY o R 5 B i) 45 7
PRI PR . BB MGG, Inam s R SRR
SRR B 1
2.2 ST NIBYIT

TACE Fl HAIC J& HCC f% # H B9/ A6 97 T B,
P XTI it 2% D de 0 8 00 BIL D AR TE AR T 22 R
TACE 5] & i 451 05 2 W T i 25 28 . M 28500 pr
S ) B G P SR AT S AR ST 2 0 Ak 2 1 A
BEPE . K ZE AT R BUF sh Kk oy S %€, 51 A i X
BOTE A 20k i B 4, B 4AE S T Ta (hypoxia-
inducible factor lae, HIF-1ae) faE L) GG VEGF {5
S, TR A - I R AR - AR R
PEFRI [FIEF, TACE AR v 35 J0 i 55 90 R84 % 1 4
(ER T I e e R e o 1 A ) e | X LB
SC R FEG, W % 45 A RS PHLF B9 & 4
AR, TACE Rrp by iy (I FE AR ) X iE
BT A B s AL A AR A K
it ROS, & A AL N R N, 1 AR B A Ak S
£ A NI R I B G TS A N R W11 S 7
SRFA AP T 5 I AT 0 S 40 A 3K BE K 5k hE T
e, #F—LRORB RO, B E 51k
J7 254 30 o 5 E A OGP

HAIC f JF 45305 ML 000 LA v e B2 Ak )7 25 9 9
BRMEM N E. Z2Mr Ay (BRI, W
PRUEWE MRS ) XFIE A AL St 4 A i e
BEPEBLG, B, R SRV A AT S O 5
VA ZE 5 IE K D R RS, 5 TACE #
HAIC il = 48 %€ fir B0 B # S 05, HAF 845
BLH =257 25 B A G (R [R B
5% K A0 At & D) RE DEAN 46 A5 OF A — 3, D
X T A £ T BB 0 AH X 52 AT T 45 A BLRIR YT
ZEN B B RS 25 A FIWT . Gan 850 ] o 14
WF 2% 78, HAIC 41 ICG-R15 14 ¢ ¥ 7} w5 i@ B
(AICG-R15 3.8%) % K T TACE 4 (07%), H
P TENT T REE AL FE bR F & . ALBI, TBIL. &
AR AR (ALT) . K14 SR B
(AST) 1784k X PHLF EAF i 2 F KRt ¥ &
X, $E7R8 HAIC X 1CG ¥ B 5E 1 (5% Wi 4 TACE 1 B
8, {HAEH ML A AL 45 br K PHLF & A 05 1 9 21 22
SHG I L B SR TACES R & TR
T H0 6 ) (tyrosine kinase inhibitor, TKI) +ICI 5
HAIC+TKI+ICT 5 % , & ¥l TACE 41 TBIL J} &
(46.0% ) FRFIHREMIMG (26.0%) %A= RE &, i
HAIC 41 (28 H FEAK (62.7%) FIE 55 (39.2%) T
H UL, $E7R TACE Xt ifh 25 T fg 0y 461 1 LA I 21 R AR
R R 32, HALC W DL &R 1T & Bl 2 g 52 458 ok
fiE. WG, TEVRIFEERE L, N BT M A W24 1T
S AR AT, R R B AR A H Y £ TACE 5
HAIC
2.3 HaHETT

TSR 9T T A M 3 L DNA B 45, O 3E i
ROS FL % . A AL I . £ ki 4 1y B b 15 45 X3
T A £ K I F B (transforming growth factor B,
TGF-B) . ¥ N F kB (nuclear factor kB, NF-kB) %
FoEE, FHEMERIM (hepatic stellate cell,
HSC) I 1k B2 IF 52 08 AR B 405, I Ji) i 28 44 £k 3k
FE LA A S AR T RE L AT B AICN f A
Iy fEPSIL il S % S 9 BF B 45 (radiation-induced
liver disease, RILD) 7E4>F % ¥ 2% I B F &F B 45
fIE : TGF-B/Smad {5 *5- 38 [ 1Y 5 22 ¥ % & HSC ) L
BT 2 A0 LG A 0 SRR SR 3 F7 BN 52 BE 1A I
JE UL A W B, NF-kB @ B A 5 89 R GE W T
(TNF-a, IL-1B. TL-6) B, #F— 2l KR RAE R
I I 0 A A AR 4500 ARk, ST AR E ] T
('stereotactic body radiation therapy , SBRT) Hlji 16

http://www.zpwz.net



1424 HE AR R K

5 35 &

I7SERE A O T B ], AR BT AR HEC i
I I BRI 9 R BG4k K Rl Bif T O
B, A R S AR I RS B ) R AR X, AR
R BIR 32 R 7 1 I EH 2
2.4 SFEERTT

PLgNiAEE | i 3R Je 45 o AUER 1Y 2 88 5 TKIT
SR HCC ) — 2 R GG 25 ™. R TKI 5 4l
VEGF B4t (I DUARER B bt ) eIt s Bl ] 1 A 1
A2 S, K2 H AT IG KR T A s BT,
SR S MR N2

Z WUBL AT 5T 48 78 1 22 88 1 TKL 5 & BT 240 I 46
i or FHLE , ZoRi R ThRERE 5 2 RPLAEJE . Fi
XAE e K 9 2 Je A S I RE PR 3R] 0 4R 3 3R T
X S 2 W) R A L 1 ) ok AR I I B AT S A 1Y O
P, A S LB IR A KF . ATP 5 R AG, 25
& ROS K BT, ANt ALl s pEAE R, 35
21 mPTP 25 TF i, BRI 40 (4 K C 552 9 12
Gy, JF IR ORI AR 1 oA R A i g T, OB
AR A IO A R MR PR B X R R AR JE Y I
B BIF 58 0E — 20 RS2, R AR 5 Y 480 1 3L
23 P[] R 22 N B 0 3 (endoplasmic reticulum
stress, ERS) . NLRP3 RAF/MATE AL . F 0 e A
22 I P A AR R ORI A0 A B AE T RO . i HL
AR JE I8 BE % 10 ) T I RE v 5% 52 R DI RE
POAL AT 20 B s oA, TR E . I s
BRUCAR, Bl AR . Re A8 e, — 20
s o ARSMIF S ISR T, O [R) TKI 9 2k s 1K B¢
PEAETE B 1 S B P, 35 a0 e 4ok A4 48 1 20
e iR gy, RALAEJE 5 g Sk e Lok MR B M A
AT, 456 RALAEJE AT HOE ERS . 5] & H R I
i S 4 A0 07 T8 B, BE S A BRI IR A [R) TKT & 25
DILI 2 1Y 4 25 57

11 DU AR BR BT R AT 7 BT VEGFA B g BEHTIA
ANREZF BN AN, A AR . HTl K
149 JH ) i S i B DR TE 52 9 B 4 B AR S W OR
JHF JFE TG A I T 0 A ke SR ), AR D B S 3L
AR R B B . M2, SRR . R
3k Je 55 /N4 7 VEGFR-TKI g #F A R4, & aT L
EEEAUHE AT AN M . SCRE B A R 2R (bile
salt export pump, BSEP), %% %) 1% & JIF 4 i 94 5 &5
IR R R IR & BT s, B BEAE T TSN
B, HSC AR Z b, M/ AR R )z,
— T Meta 73 HF R WY, 75 ICLEK S 097 5 R b,
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ICTI 45 TKI A 30 B8 il S 5 & A 3% W 3 T ICTER
&40 VEGF $i ik
2.5 ICI3&Yr

ICI k3% 7 P I HCC BB E M A e B, B
TLICT £ 5 A I PR A5 B AR A% 0 Bk % o TLICT B 22 9 AL
il 5 1% 5t (1) DILL A7 42 A< 3 X 3]« DILL & 25 9 5 &
FCAR = W 6 T A R ) B R, W
ILICT J2& %o % 2 40 2o B 0 22 5 6 IE % 20 20 % i
(AR R S vk il o TR R UF L, ICI A Bl BH I PD-1/
PD-L1 8 # CTLA-4 55 e A i, fif B T 41 i i 41
FES, bR R Sk CD8* T 40 o 52 % 15 T 1k
AN 3k [ BF 3% Ak A9 T 48 A AT BE TR GE T 20 M 3R T
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Table1 Comparison of mechanisms of hepatic reserve impairment induced by different treatment modalities
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Table 2 Summary of high-risk phenotypes for HCC treatment-associated hepatic reserve impairment
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